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(54) Apparatus for adjusting illuminating angle of headlamp for vehicle 



(57) An apparatus for adjusting the illuminating 
angle of a headlamp (1) for a vehicle, in which a motor 
(3) is prevented from unstably rotating due to. for exam- 
ple, a break in a signal line for transmitting an angle set- 
ting voltage outputted from voltage dividing means to an 
actuator (2), and the illuminating angle of the headlamp 
(1) is fixed at an illuminating angle at each occasion. A 
break detecting means (12) for detecting a broken state 



of a signal line connecting an actuator (2) for tilting a 
headlamp (1) and voltage dividing means (31) for out- 
putting an angle setting voltage for setting the illuminat- 
ing angle of the headlamp (1) is provided. When the 
broken state is detected, a voltage supply line (76) for 
supplying a voltage for driving the motor (3) is inter- 
rupted. 



FIG. 1 




Q. 



BEST AVAILABLE COPY 



EP 1 036 702 A2 



Description 

[0001 ] The present invention relates an illuminating 
angle adjusting apparatus for adjusting the light axis 
direction of a headlamp for a vehicle in the vertical 
direction. 

[0002] A conventional apparatus for adjusting the 
illuminating angle of a headlamp for a vehicle will be 
described with reference to the block diagram of Fig. 3. 
[0003] A headlamp 51 is tilted so as to vertically 
change its light axis direction in accordance with the for- 
ward or reverse rotation of a motor 53 provided for an 
actuator 52. The vertical tilt occurs when the motor 53 is 
controlled by a window comparator 55 via relays 54a 
and 54b. The window comparator 55 has two power 
supply terminals. One of the power supply terminals is 
connected to the positive terminal of a power supply 
and the other one is connected to the negative terminal 
(ground). A potentiometer 56 is connected in parallel to 
the window comparator 55 and a power supply voltage 
is applied also to the potentiometer 56. The potentiom- 
eter 56 rotates in accordance with the rotation of the 
motor 53 and a voltage from the output terminal T 
changes. 

[0004] The window comparator 55 has two compar- 
ing circuits 55a and' 55b and a reference voltage setting 
circuit 55c. The reference voltage setting circuit 55c 
generates two reference voltages by dividing the power 
supply voltage by three resistors which are connected in 
series and supplies the two reference voltages to refer- 
ence voltage terminals of the comparing circuits 55a 
and 55b. 

[0005] The actuator 52 constructed as mentioned 
above is mounted in a housing (not shown) in which the 
headlamp 51 is housed. 

[0006] On the other hand, a voltage dividing means 
57 has a plurality of resistors 58a to 58c of different 
resistance values and a change-over switch 59. A 
power supply voltage is applied to one end of any of the 
resistors 58a to 58c via a feed resistor 60 and the 
change-over switch 59 which are arranged in series. 
The other ends of the resistors 58a to 58c are con- 
nected to each other and connected to the ground. Con- 
sequently, a voltage divided by the feed resistor 60 and 
one of the resistors 58a to 58c is obtained from the volt- 
age dividing means 57. The divided voltage is used to 
set the illuminating angle of the headlamp 51 and will be 
called an angle setting voltage hereinbelow. The voltage 
dividing means 57 is provided in the cabin of a vehicle 
and the angle setting voltage is sent to the actuator 52 
via a signal line 61 . 

[0007] The angle setting voltage sent from the volt- 
age dividing means 57 and the voltage from the output 
terminal T of the potentiometer 56 are combined by 
combining resistors 62 and 63 and the combined volt- 
age is supplied as a comparison voltage to comparison 
terminals of the two comparing circuits 55a and 55b. 
[0008] In the configuration, when the combined 



voltage (voltage at the point P in Fig. 3) based on the 
angle setting voltage and the voltage from the output 
terminal T is out of the range of the two reference volt- 
ages (voltages at the points Q and R in Fig. 3) set by the 

5 reference voltage setting circuit 55c, the motor 53 is 
rotated by the window comparator 55 so that the com- 
bined voltage is changed to be within the range of the 
two reference voltages. The voltage from the output ter- 
minal T of the potentiometer 56 changes according to 

10 the motor 53 and, in association with this, the combined 
voltage becomes close to the two reference voltages. 
When the combined voltage enters the range of the two 
reference voltages, the rotation of the motor 53 is 
stopped. The light axis direction of the headlamp 51 is 

r5 therefore changed by the operation of the change-over 
switch 59 in the voltage dividing means 57 and the illu- 
minating angle is changed. 

[0009] Vibration, impact, and the like are always 
applied to a vehicle during a use and the vehicle is used 
20 under a severe ambient temperature condition. There is 
consequently a fear that the signal line 61 connected 
between the voltage dividing means 57 and the actuator 
52 is broken. In the case of a break, for example, the 
comparison voltage supplied to the window comparator 

25 55 is only the voltage from the output terminal T of the 
potentiometer 56. Consequently, the window compara- 
tor 55 cannot control the voltage of the output terminal T 
of the potentiometer 56 and there is the possibility that 
the light axis of the headlamp is oriented in an unex- 

30 pected direction. 

[0010] In the case of operating the switch 59 to 
change the illuminating angle appropriate to a state of a 
load on the vehicle, the contacts are temporarily sepa- 
rated from each other during the changing-over of the 

35 switch 59. In such a case as well, the comparison volt- 
age supplied to the window comparator 55 is only the 
voltage from the output terminal of the potentiometer 
56. In a manner similar to the breakage of the signal line 
61 , there is the possibility that the light axis of the head- 

40 lamp is oriented in an unexpected direction. The driver 
of the vehicle or the driver of a vehicle driving ahead 
may feel unpleasant by the operation during driving. 
[0011] Further, when the signal line 61 is not com- 
pletely broken but is nearly broken, the comparison volt- 

45 age supplied to the window comparator 55 caus^ what 
is called chattering. The light axis direction of the head- 
lamp is not easily fixed and the illuminating angle 
always fluctuates. 

[0012] When such a phenomenon occurs, the tor- 
so ward illumination face is not easily fixed, so that the 
driver on an oncoming vehicle is dazzled. It is a very 
dangerous situation. 

[0013] It is therefore an object of the invention to 
provide an apparatus for adjusting the illuminating angle 
55 of a headlamp for a vehicle, in which a motor is pre- 
vented from unstably rotating due to, for example, a 
break in a signal line for sending an angle setting volt- 
age outputted from a voltage dividing means to an actu- 
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ator and the illuminating angle of the headlamp is fixed 
at an illuminating angle at each occasion. 
[0014] As means for solving the problems, accord- 
ing to the invention, there is provided an apparatus for 
adjusting the illuminating angle of a headlamp for a 
vehicle, comprising: an actuator for tilting a headlamp; 
voltage dividing means for outputting an angle setting 
voltage for setting an illuminating angle of the head- 
lamp; and a signal line connected between the actuator 
and the voltage dividing means, wherein the actuator 
has: a motor for changing the tilt angle of the headlamp; 
and rotating means for rotating the motor in the forward 
or reverse direction by the angle setting voltage, the 
angle setting voltage is supplied to the rotating means 
via the signal line, the actuator is provided with break 
detecting means for detecting a broken state of the sig- 
nal line, and when the break detecting means detects 
the broken state, a voltage supply line for supplying a 
voltage for driving the motor is interrupted. 
[001 5] Preferably, the voltage supply line has a high 
potential side voltage supply line provided between the 
motor and the positive terminal of a power supply and a 
low potential side voltage supply line provided between 
the motor and the negative terminal of the power supply, 
switching means is provided at a some midpoint in the 
low potential side voltage supply line, and the low poten- 
tial side voltage supply line is interrupted by the switch- 
ing means in the broken state. 
[001 6] Preferably, the actuator has an angle setting 
voltage input terminal to which the signal line is con- 
nected and the angle setting voltage is supplied, the 
break detecting means includes a PNP transistor hav- 
ing a base connected to the angle setting voltage input 
terminal side, an emitter connected to the positive termi- 
nal side of the power supply, and a collector connected 
to the negative terminal side of the power supply via a 
load resistor, the switching means has an FET whose 
source is connected to the negative terminal of the 
power supply and whose gate is connected to the col- 
lector of the PNP transistor, and the base voltage of the 
PNP transistor is increased to a voltage at which the 
PNP transistor is not turned on in the broken state. 
[0017] Preferably, the rotating means has compar- 
ing means for comparing a reference voltage with a 
comparison voltage generated based on the angle set- 
ting voltage and outputting a voltage for rotating the 
motor in the forward or reverse direction, the comparing 
means has a positive power supply terminal connected 
to the positive terminal side of the power supply and a 
negative power supply terminal connected to the nega- 
tive terminal side of the power supply and, in the broken 
state, each of the reference voltage and the comparison 
voltage supplied to the comparing means is set to be 
equal to or lower than a voltage applied to the positive 
power supply terminal and equal to or higher than a volt- 
age applied to the negative power supply terminal. 
[001 8] Preferably, the drain of the FET is connected 
to the negative power supply terminal of the comparing 



means, the reference voltage is generated from the volt- 
age applied to the positive power supply terminal and 
the voltage applied to the negative power supply termi- 
nal, a potentiometer of which voltage from an output ter- 
5 minal changes according to the rotation of the motor is 
connected between the positive power supply terminal 
and the negative power supply terminal of the compar- 
ing means, and the comparison voltage is generated by 
combining the angle setting voltage and the voltage of 
70 the output terminal. 

[0019] Preferably, the actuator is provided with a 
diode whose cathode is connected to the angle setting 
voltage input terminal side, and the comparison voltage 
is generated by combining an angle setting voltage 
75 obtained through the diode and the voltage of the output 
terminal. 

[0020] Preferably, the diode is a schottky barrier 
diode. Embodiments of the invention will now be 
described, by way of example only, with reference to the 
20 accompanying drawings, in which; 



Fig. 1 is a block diagram of an apparatus for adjust- 
ing the illuminating angle of a headlamp for a vehi- 
cle of the invention. 

25 Fig. 2 is a block diagram of another example of the 
apparatus for adjusting the illuminating angle of a 
headlamp for a vehicle of the invention, and. 
Fig. 3 is a block diagram of a conventional appara- 
tus for adjusting the illuminating angle of a head- 

30 lamp for a vehicle. 

[0021] Fig. 1 is a block diagram of an apparatus for 
adjusting the illuminating angle of a headlamp for a 
vehicle of the invention. The apparatus is characterized 
35 in that a switching means 9 and a break detecting 
means 1 2 for turning off the switching means 9 are pro- 
vided in an actuator 2. 

[0022] First, a headlamp 1 is tilted so that its light 
axis direction vertically changes by the forward or 
40 reverse rotation of a motor 3 provided for the actuator 2. 
The rotational direction of the motor 3 is changed by a 
rotating means 6 comprising relays 4a and 4b and a 
window comparator 5. A voltage of a power supply B is 
applied in the forward or reverse direction to one end 
45 (M+) and the other end (M-) of the motor 3 by the 
switching of the relays 4a and 4b. The switching of the 
relays 4a and 4b is controlled by the window comparator 
5. A current flows from the positive terminal of the power 
supply B into the motor 3 through a high potential side 
so voltage supply line 7a. The current flows to the negative 
terminal (ground) of the power supply B via a low poten- 
tial side voltage supply line 7b. 
[0023] A thermistor 8 is provided at some midpoint 
in the high potential side voltage supply line 7a. An N- 
55 channel FET 9 as switching means is provided at some 
midpoint in the low potential side voltage supply line 7b. 
The drain of the FET 9 is connected to the relays 4a and 
4b and the source is connected to the ground. 
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[0024] The window comparator 5 as comparing 
means has two comparing circuits 5a and 5b and a ref- 
erence voltage setting circuit 5c. The comparing circuits 
5a and 5b are formed in a package as an IC and have 
two power supply terminals. A positive power supply ter- 
minal 5d as one of them is connected to the positive ter- 
minal of the power supply B and a negative power 
supply terminal 5e as the other terminal is connected to 
the negative terminal of the power supply B via the FET 
9. 

[0025] The reference voltage setting circuit 5c is 
comprised of three resistors which are connected in 
series. The resistors connected in series are connected 
between the positive power supply terminal 5d and the 
negative power supply terminal 55 and generate two 
reference voltages. The reference voltages are supplied 
to reference voltage terminals of the comparing circuits 
5a and 5b. 

[0026] A potentiometer 10 is connected in parallel 
between the positive power supply terminal 5d and the 
negative power supply terminal 5e of the comparing cir- 
cuits 5a and 5b and the voltage of the power supply B is 
applied also to the potentiometer 10. The potentiometer 
10 rotates or slides in accordance with the rotation of 
the motor 3 so that the voltage of the output terminal 
10a changes. 

[0027] The actuator 2 constructed as described 
above is mounted in a housing (not shown) in which the 
headlamp 1 is housed. 

[0028] On the other hand, a voltage dividing means 
31 for setting the illuminating angle of the headlamp 1 
has a plurality of voltage dividing resistors 32a to 32c of 
different resistance values and a change-over switch 
33. A positive voltage of the power supply B is applied to 
one end of any of the voltage dividing resistors 32a to 
32c via a feed resistor 1 1 provided in the actuator 2 and 
the change-over switch 33 which are provided in series. 
The other ends of the voltage dividing resistors 32a to 
32c are connected to each other and connected to the 
t ground. Consequently, a voltage divided by the feed 
resistor 1 1 and any one of the voltage dividing resistors 
32a to 32c is obtained from the voltage dividing means 
31. The divided voltage is used to set the illuminating 
angle of the headlamp 1 and will be called an angle set- 
ting voltage hereinbelow. The voltage dividing means 31 
is provided in the cabin of the vehicle and the angle set- 
ting voltage is sent to the actuator 2 via a signal line 34 
connecting an output terminal 31a of the voltage divid- 
ing means 31 and an angle setting voltage input termi- 
nal (input terminal) 2a of the actuator 2. 
[0029] The break detecting means 1 2 for detecting 
a broken state of the signal line 34 is provided in the 
actuator 2. The break detecting means 12 has a PNP 
transistor 12a and its base is connected to the input ter- 
minal 2a via a base resistance 12b and biased by the 
angle setting voltage. The emitter is connected to the 
positive terminal of the power supply B. The collector is 
connected to the ground via load resistances 12c and 



12d connected in series. The connection point between 
the load resistances 12c and 12d is connected to the 
gate of the FET 9. 

[0030] The value of the base resistance 12b is set 
5 so that the PNP transistor 1 2a is turned on by the angle 
setting voltage set by the voltage dividing means 31 and 
is suff iciently larger than that of the feed resistor 1 1 , the 
voltage dividing resistors 32a to 32c, or the like. When 
the PNP transistor 12a is turned on, the collector volt- 
io age increases and the FET 9 is turned on. As a result, 
the voltage of the power supply B is applied to the motor 
3 and across the window comparator 5 and the motor 3 
and the window comparator 5 become operable. 
[0031 ] The angle setting voltage sent from the volt- 
15 age dividing means 31 and the voltage from the output 
terminal 10a of the potentiometer 10 are combined by 
combining resistors 13 and 14 and the combined volt- 
age is supplied as a comparison voltage to comparison 
voltage terminals of the two comparing circuits 5a and 
20 5b. 

[0032] in the configuration, when the combined 
voltage (voltage at the point P in Fig. 1) based on the 
angle setting voltage and the voltage from the output 
terminal 1 0a is out of the range of the two reference volt- 
25 ages (voltages at the points q and r in Fig. 1 ) set by the 
reference voltage setting circuit 5c, the motor 3 is 
rotated by the window comparator 5 so that the com- 
bined voltage is changed to be within the range of the 
two reference voltages. The voltage from the output ter- 
30 minal 10a of the potentiometer 10 changes in associa- 
tion with the motor 3 and the combined voltage 
accordingly becomes close to the two reference volt- 
ages. When the combined voltage enters the range of 
the two reference voltages, the rotation of the motor 3 is 
35 stopped. The light axis direction of the headlamp 1 is 
consequently changed by the change-over switch 33 in 
the voltage dividing means 31 so that the illuminating 
angle can be changed. 

[0033] On the other hand, in the state where the 
40 signal line 34 is broken, a current is not passed to the 
voltage dividing means 31 via the feed resistor 11. 
Since the input terminal 2a is connected to the positive 
terminal side of the power supply B via the feed resistor 
1 1 , the voltage of the input terminal 2a increases. By the 
45 increase in voltage, the PNP transistor 1 2a is turned off, 
the collector voltage drops, and the FET 9 controlled by 
the PNP transistor 12a is turned off. That is. the resist- 
ance values of the resistors 1 1 , 13, 14, and 12b and the 
potentiometer 10 are set so that the PNP transistor 12a 
so is not turned on (base-emitter voltage Vbe is 0.6 V or 
lower) when the signal line 34 is broken. 
[0034] A current is not therefore passed to the 
motor 3, the rotation is stopped, and the tilt of the head- 
lamp 1 is also stopped. 
55 [0035] Since the FET 9 is provided on the low 
potential side, the low potential side voltage supply line 
7b can be interrupted with a simple configuration and an 
increase in the cost is a little. 
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[0036J On the other hand, when the FET 9 is turned 
off, the voltage of the low potential side voltage supply 
line 7b increases to the voltage of the power supply B 
and the voltage of the output terminal 10a of the poten- 
tiometer 10 also increases. Each of the voltage of the 
reference voltage input terminal of the window compa- 
rator 5 and the voltage of the comparison voltage input 
terminal also increases to the voltage of the power sup- 
ply B. Consequently, each of the voltage of the refer- 
ence voltage input terminal and the voltage of the 
comparison voltage input terminal does not become 
equal to or higher than the voltage of the positive power 
supply terminal 5d of the comparing circuits 4a and 4b 
and similarly does not become equal to or lower than 
the voltage of the negative power supply terminal 5e. 
Thus, the comparing circuits 4a and 4b are not 
destroyed. 

[0037] The voltage of the power supply B is sup- 
plied to the actuator 2 via a diode 15 for preventing 
backflow and is clamped by a Zener diode 16. Power 
supply noise is reduced by an electrolytic capacitor 17 
which is connected to the Zen©- diode 16 in parallel. 
Further, capacitors 18, 19. and 20 for reducing noise 
are connected between the positive power supply termi- 
nal 5d and the negative power supply terminal 5e of the 
window comparator 5. between the input terminal 2a 
and the negative power supply terminal 5e, and 
between the gate of the FET 9 and the ground, respec- 
tively. An erroneous operation caused by unnecessary 
noises is prevented by the capacitors 17, 18, 19, and 
20. 

[0038] Fig. 2 is a block diagram showing another 
example of the apparatus for adjusting the illuminating 
angle of the headlamp for a vehicle of the invention. Dif- 
ferent points from Fig. 1 are that the feed resistor 1 1 is 
provided for the voltage dividing means 31 and, in asso- 
ciation with this, a diode 21 for preventing backflow is 
provided between the connection point of the base of 
the PNP transistor 12a and the input terminal 2a and 
the window comparator 5. The cathode of the diode 21 
is connected to the input terminal 2a side. In this case, 
even when the signal line 34 is broken, the base current 
of the PNP transistor 12a does not flow to the window 
comparator 5 because of the diode 21 and the PNP 
transistor 12a is turned off. Consequently, the break in 
the signal line 34 can be detected without depending on 
the resistance values of the various resistors 11,13,14, 
and 12b and the potentiometer 10. 
[0039] Even in the case where the diode 21 is pro- 
vided, as shown in Fig. 1, the feed resistor 11 can be 
provided within the actuator 2 
[0040] When a schottky diode is used as the diode 
21. a drop of the angle setting voltage is reduced and 
the degree of freedom in designing is accordingly 
increased. 

[0041] Although the motor 3 is driven by using the 
comparing circuits 5a and 5b and the relays 4a and 4b 
in the examples of Figs. 1 and 2, it is also possible to 



use an operational amplifier in place of the comparing 
circuits 5a and 5b and drive the motor directly by the 
operational amplifier. 

[0042] As described above, the apparatus for 
5 adjusting the illuminating angle of a headlamp for a 
vehicle of the invention comprises the break detecting 
means for detecting a broken state of the signal line 
connecting the actuator for tilting the headlamp and the 
voltage dividing means for outputting the angle setting 
10 voltage for setting the illuminating angle of the head- 
lamp. When the broken state is detected, the voltage 
supply line for supplying the voltage for driving the 
motor is interrupted, so that the motor is not keeping on 
rotating but is stopped. Consequently, there is no possi- 
75 bility that the motor is heated or damaged. Also in the 
case where the signal line is nearly broken, the light axis 
of the headlamp does not fluctuate in the vertical direc- 
tion, so that it is safe for driving. 
[0043] In the apparatus for adjusting the illuminat- 
20 ing angle of a headlamp for a vehicle according to the 
invention, switching means is provided at a some mid- 
point in the low potential side voltage supply line. In the 
broken state, the low potential side voltage supply line is 
interrupted by the switching means. Consequently, the 
25 voltage supply line can be interrupted with a simple con- 
figuration. 

[0044] In the apparatus for adjusting the illuminat- 
ing angle of a headlamp for a vehicle according to the 
invention, the base voltage of the PNP transistor is 
30 increased to a voltage at which the PNP transistor is not 
turned on when the signal line is in the broken state. 
The voltage of the angle setting voltage input terminal to 
which the angle setting voltage is supplied is allowed to 
change to almost the positive voltage of the power sup- 
35 ply. Since the transistor in the break detecting means 
which is turned on by the angle setting voltage is auto- 
matically turned off, the broken state can be easily 
detected. 

[0045] In the apparatus for adjusting the illuminat- 
40 ing angle of a headlamp for a vehicle according to the 
invention, each of the reference voltage and the com- 
parison voltage supplied to the comparing means in the 
rotating means is set to be equal to or lower than the 
voltage applied to the positive power supply terminal in 
45 the comparing means and equal to or higher than the 
voltage applied to the negative power supply terminal. 
Thus, the comparator or operational amplifier generally 
used as the comparing means is not destroyed. 
[0046] In the apparatus for adjusting the illuminat- 
so ing angle of a headlamp for a vehicle according to the 
invention, the drain of the FET is connected to the neg- 
ative power supply terminal of the comparing means, 
the reference voltage is generated from the voltage 
applied to the positive power supply terminal and the 
55 voltage applied to the negative power supply terminal, 
the potentiometer is connected between the positive 
power supply terminal and the negative power supply 
terminal of the comparing means, and the comparison 
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voltage is generated by combining the angle setting 
voltage and the voltage of the output terminal. Conse- 
quently, in the signal line broken state, the base voltage 
increases to the voltage at which the PNP transistor is 
not turned on and does not increase further. Simultane- 
ously, the base voltage does not become equal to or 
lower than the voltage of the negative power supply ter- 
minal. The window comparator is not therefore 
destroyed. 

[0047] In the apparatus for adjusting the illuminat- 
ing angle of a headlamp for a vehicle according to the 
invention, the actuator is provided with the diode whose 
cathode is connected to the angle setting voltage input 
terminal side, and the comparison voltage is generated 
by combining the angle setting voltage obtained through 
the diode and the voltage of the output terminal. Conse- 
quently, the feed resistor for supplying the voltage of the 
power supply to the voltage dividing means can be pro- 
vided in either the actuator side or the voltage dividing 
means side. The degree of freedom in designing is 
increased. 

[0048] In the apparatus for adjusting the illuminat- 
ing angle of a headlamp for a vehicle according to the 
invention, as the diode, a schottky barrier diode is used. 
A drop in voltage in the diode is suppressed so that the 
degree of freedom in designing the angle setting volt- 
age is increased. 

Claims 

1 . An apparatus for adjusting the illuminating angle of 
a headlamp for a vehicle, comprising: 

an actuator for tilting a headlamp; 
voltage dividing means for outputting an angle , 
setting voltage for setting an illuminating angle 
of the headlamp; and 

a signal line connected between the actuator 
and the voltage dividing means, 
wherein the actuator has: 
a motor for changing the tilt angle of the head- 
lamp; and 

rotating means for rotating the motor in the for- 
ward or reverse direction by the angle setting 
voltage, 

the angle setting voltage is supplied to the 
rotating means via the signal line, 
the actuator is provided with break detecting 
means for detecting a broken state of the signal 
line, and 

when the break detecting means detects the 
broken state, a voltage supply line for supplying 
a voltage for driving the motor is interrupted. 

2. An apparatus for adjusting the illuminating angle of 
a headlamp for a vehicle according to claim 1, 
wherein the voltage supply line has a high potential 
side voltage supply line provided between the 



motor and the positive terminal of a power supply 
and a low potential side voltage supply line pro- 
vided between the motor and the negative terminal 
of the power supply, switching means is provided at 
5 a some midpoint in the low potential side voltage 
supply line, and the low potential side voltage sup- 
ply line is interrupted by the switching means in the 
broken state. 

io 3. An apparatus for adjusting the illuminating angle of 
a headlamp for a vehicle according to claim 2, 
wherein the actuator has an angle setting voltage 
input terminal to which the signal line is connected 
and the angle setting voltage is supplied, the break 
is detecting means includes a PNP transistor having a 
base connected to the angle setting voltage input 
terminal side, an emitter connected to the positive 
terminal side of the power supply, and a collector 
connected to the negative terminal side of the 
20 power supply via a load resistor, the switching 
means has an FET whose source is connected to 
the negative terminal* of the power supply and 
whose gate is connected to the collector of the PNP 
transistor, and the base voltage of the PNP transis- 
25 tor is increased to a voltage at which the PNP tran- 
sistor is not turned on in the broken state. 

4. An apparatus for adjusting the illuminating angle of 
a headlamp for a vehicle according to claim 3, 
30 wherein the rotating means has comparing means 
for comparing a reference voltage with a compari- 
son voltage generated based on the angle setting 
voltage and outputting a voltage for rotating the 
motor in the forward or reverse direction, the com- 
. 35 paring means has a positive power supply terminal 
connected to the positive terminal side of the power 
supply and a negative power supply terminal con- 
nected to the negative terminal side of the power 
supply and, in the broken state, each of the refer- 
40 ence voltage and the comparison voltage supplied 
to the comparing means is set to be equal to or 
lower than a voltage applied to the positive power 
supply terminal and equal to or higher than a volt- 
age applied to the negative power supply terminal. 

An apparatus for adjusting the illuminating angle of 
a headlamp for a vehicle according to claim 4, 
wherein the drain of the FET is connected to the 
negative power supply terminal of the comparing 
so means, the reference voltage is generated from the 
voltage applied to the positive power supply termi- 
nal and the voltage applied to the negative power 
supply terminal, a potentiometer of which voltage 
from an output terminal changes according to the 
55 rotation of the motor is connected between the pos- 
itive power supply terminal and the negative power 
supply terminal of the comparing means, and the 
comparison voltage is generated by combining the 
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angle setting voltage and the voltage of the output 
terminal. 

An apparatus for adjusting the illuminating angle of 
a headlamp for a vehicle according to claim 5, 5 
wherein the actuator is provided with a diode whose 
cathode is connected to the angle setting voltage 
input terminal side, and theicomparison voltage is 
generated by combining an angle setting voltage 
obtained through the diode and the voltage of the 10 
output terminal. 

An apparatus for adjusting the illuminating angle of 
a headlamp for a vehicle according to claim 6, 
wherein the diode is constituted of a schottky bar- is 
rier diode. 
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(54) Apparatus for adjusting illuminating angle of headlamp for vehicle 



(57) An apparatus for adjusting the illuminating an- 
gle of a headlamp (1) for a vehicle, in which a motor (3) 
is prevented from unstably rotating due to, for example, 
a break in a signal line for transmitting an angle setting 
voltage outputted from voltage dividing means to an ac- 
tuator (2), and the illuminating angle of the headlamp 
(1) is fixed at an illuminating angle at each occasion. A 



break detecting means (1 2) for detecting a broken state 
of a signal line connecting an actuator (2) for tilting a 
headlamp (1) and voltage dividing means (31) for out- 
putting an angle setting voltage for setting the illuminat- 
ing angle of the headlamp (1 ) is provided. When the bro- 
ken state is detected, a voltage supply line (76) for sup- 
plying a voltage for driving the motor (3) is interrupted. 




EP 1 036 702 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 1889 



DOCUMENTS :CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCL7) 



US 4 968 896 A (SHIBATA HIR0KI ET AL) 
6 November 1990 (1990-11-06) 

* column 4, line 15 - column 5, line 22 * 

* column 8, line 45-65 * 

* figure 2 * 

DE 197 10 632 A (BOSCH GMBH ROBERT) 
17 September 1998 (1998-09-17) 

* abstract * 

* column 1, line 34-39 * 

* column 8, line 30-36 * 

* figures 1,5,6 * 

DE 197 27 069 A (SIEMENS AG) 
8 January 1998 (1998-01-08) 

* abstract * 

* column I, line 36-39 * 

* column 2, line 20-56 * 

* column 3, line 50-62 * 

* figures 1,2 * 



B60Q1/076 



TECHNICAL FIELDS 
SEARCHED (lrtt.Cl.7) 

B60Q 



BEST AVAILABLE COPY 



The present search report has been drawn up for ail claims 



Piaca ot search 

THE HAGUE 



Dal* ol completion ol r* search 

16 July 2001 



Examnei 

Aubard, S 



CATEGORY OF CITED DOCUMENTS 

X . particularly relevant it taken alone 

Y : particularly relevant it combined with another 

document ot the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the flkng date 
O : document cted ri the appfecation 
L document cled tor other reasons 

& : member ot me same patent family, corresponding 
document 



EP 1 036 702 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 1889 



This annex lists I* patent family membe, s.elatfcg to ^ P«« cited in the above-mentioned European search report. 

16-07-2001 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 4968896 



06-11-1990 



DE 19710632 A 



17-09-1998 



JP 
JP 
JP 
JP 
JP 
FR 
KR 
JP 

FR 
JP 
US 



C 
A 



1816970 
2003555 
5029573 B 
1907347 C 
6037155 B 
2624628 A 
9107453 B 
1153354 A 



18-01- 
09-01- 
30-04- 
24-02- 
18-05- 
16-06- 
26-09- 
15-06- 



1994 
■1990 
•1993 
•1995 
-1994 
-1989 
•1991 
-1989 



2760819 A, 
10261304 A 
5911502 A 



18-09-1998 
29-09-1998 
15-06-1999 



DE 19727069 A 



08-01-1998 



NONE 



BEST AVAILABLE COPY 



ft For more details about this annex 



: see Official Journal of the European Patent Office, No. 12/82 



